I. INTRODUCTION
In recent years, the demonstration of coherent exciton migration in one-dimensional molecular solids 1 has provoked great interest.
In these systems, the coherence length can be limited by either excitondefect scattering or by exciton-phonon scattering. For triplet states, the relatively narrow bandwidth of the Frenkel excitons makes them particularly sensitive to energy "traps" and "barriers" at temperatures impurity whose triplet energy lies above the band. 6 We should like to suggest that the TCB Y-traps are of a similar nature, where the physical geometry of trap and impurity in the host is largely independent of the identity of the impurity, but the energy level structure is very dependent on the im~urity.
We will also demonstrate the use of optically-detected spin coherence experiments in measuring the coupling of local 7 and delocalized phonon modes of a disordered solid through the effect it has on energy exchange in which exciton propagation from the impurity is governed by processes such as thermal detrapping and thermally-activated tunneling, 2 which are in turn governed by the population of local phonon modes which provide the thermal energy. We have measured the rate of exciton promotion from the bottom of the trap to a phonon mode of the trap by the loss of spin coherence and we will show that the rate is slower when phonon modes are decoupled by an adjacent chemical impurity than when the phonon band is only slightly perturbed by isotopic substitution. 1,4-bromochlorobenzene, BCB (Aldrich), but mass spectra of the crystals showed that most of these dopants were removed during crystallization and dopant concentrations were less than 0.1 mol%.
The experimental arrangement for optically detected magnetic resonance and coherence experiments is identical to that described . 4 8-10 prev1ously. '
In the phosphorescence spectra, the Y-traps lie 44 cm-l below the unperturbed TCB exciton band for DCB/TCB and TBB/TCB Y-traps and 48cm-l below the band for the BCB/TCB Y trap. All three 5 Y-traps show normal TCB vibrational structure. Table I, are within a percent of each other. The sublevel lifetimes, listed
in Table II, Spin coherence experiments, such as optically detected spin locking,
give the dynamic behavior of the Y-trap system directly and this will be considered in detail in the next section. The decay of the spinlocking signal is sensitive only to processes that remove the molecule from the spin-locked ensembled and, as a consequence, is a useful probe for studying detrapping, tunneling, vibrational excitation, W+ is plotted in Fig. 4 .
.,
The important observation here is that T is extremely long for a vibrational level, 10-5 -10-6 sec, as opposed to the vibrational -12 -13 relaxation times 10 -10 sec measured by picosecond laser and Raman linewidth studies. 19 Similarly, the promotion rate W+ is relatively low. In comparison, promotion to an excited vibrational and the system is in slow exchange. 4 Therefore, ow-r-7.5 x 10 >> 1, This is corroborated by the lack of a frequency shift in the ODMR temperature dependence. The interaction matrix element between the Y-trap and TBB molecule is quite small. The pre-exponential factor of W+ is on the order of 10 4 sec-l 11 -1 1 as opposed to 10 · sec for equivalent TCB molecules in the host band.
The major contribution to the slowing of the transfer process could be due to be the promotion of the trapped exciton to a trap- . . ' .
